It was unrecognized that she had lost about 10 kg of body weight in the past weeks in the hospital and another 10 kg in the months before hospital admission. Because of her agitation and restlessness, she pulled out every catheter, even though she was treated with neuroleptics. Hence, we were unable to give her sufficient enteral feeding through a nasogastric tube. That is why we performed a percutaneous endoscopic gastrostomy on the fifth day of stay in our department. The esophagus and stomach were without any endoscopic pathological findings. The uneventful procedure was done with an 18 Fr catheter using the pull-through method. The abdominal wall was disinfected carefully and draped with sterile towels. The oral pharynx was not disinfected. No antibiotics were given prior to the procedure. Enteral nutrition was initiated 3 hours after percutaneous endoscopic gastrostomy (PEG) placement with fluid, and after another 3 hours, small amounts of a standard formula were given. The amount of enteral nutrition was increased over the following days and was well tolerated.
The patient first complained of abdominal pain on the fifth day after PEG placement, but the abdominal examination and PEG site appeared normal. Because of probable food intolerance, the amount of enteral feeding was reduced. The next day, the patient complained of increasing abdominal pain, and abdominal examination revealed a cold, black-grey area of 7-cm diameter within a huge red area next to the PEG (see Figure 1) . The external bolster was positioned 1 cm off the abdominal wall without any pressure on the skin. Palpation showed a soft
Case Report
A 77-year-old woman was referred from the department of vascular surgery to our geriatric department. She was diabetic, was nearly blind, and had permanent atrial fibrillation. Before the primary hospital admission, she had normal orientation and was walking without aid. In previous hospital reports, she was diagnosed as obese. Because of severe arteriosclerosis with necrosis of the left fifth toe, a revascularization procedure with venous bypass and amputation of the fifth toe was performed. After the operation, the inguinal wound did not heal. Even a split-thickness skin graft and a cutaneous flap failed. In addition, the patient became delirious with confusion and agitation.
At the time of admission in the geriatric department, we saw a delirious patient, unable to drink or eat reasonable amounts of food, with a body mass index of 22 kg/m Gastrostomy site infections following percutaneous endoscopic gastrostomy (PEG) are the most common complication after PEG placement. Recent meta-analyses were able to show that PEG site infections can be reduced significantly with a systemic antimicrobial prophylaxis. This mostly cephalosporin-or penicillin-based prophylaxis does not cover fungal infections. Although Candida skin infections after PEG placement are rarely described, a mucosal colonization or infection of the upper GI tract with Candida species is very common, especially in severely ill patients such as those requiring artificial nutrition.
The authors report a rare and lethal case of a necrotizing PEG site infection with Candida albicans in a patient with diabetes with multiple comorbidities, presenting like gas gangrene. In patients with probable immunodeficiency or visible candidiasis of the skin, oropharynx, or esophagus, a Candida infection should be considered in case of a gastrostomy site infection. abdominal wall with a localized subcutaneous emphysema within the necrotic area at the PEG site. Bowel sounds were normal. The patient had a low-grade fever and was hypotensive. An abdominal ultrasound was performed to look for signs of acute cholecystitis and to exclude intra-abdominal or subcutaneous abscess or fluid collection. The ultrasound examination was normal except for gas bubbles in the subcutaneous adipose tissue and a reticular fluid formation in the areas of the discolored skin.
The PEG site was cultured, and antibiotic treatment with intravenous penicillin was started. Because gas gangrene was suspected, an emergent extensive wound debridement was performed. An area of 50 × 30 cm with skin, subcutaneous fat, and anterior rectus sheath was resected. The muscle below the fascia showed no typical signs of gas gangrene. The PEG tube was removed, and the gastric fistula was surgically closed. A wound closure with sponge and vacuum treatment was performed. The patient was mechanically ventilated, the antibiotic regimen was continued, and nutrition was given parenterally. Two days later, the patient died in a septic state, despite continued and extended parenteral antibiotic treatment. Postmortem, the PEG site and tissue cultures grew large amounts of Candida albicans while the blood cultures remained sterile. All anaerobic cultures from peristomal swab, resection material, and blood remained sterile as well.
Discussion
Gastrostomy site infections following PEG are the most common complication after PEG placement and are reported in 3% -36% of the procedures. [1] [2] [3] Although antimicrobial prophylaxis before PEG insertion is performed in many hospitals in Europe, routine systemic antimicrobial prophylaxis is not recommended as mandatory in present European PEG guidelines. 4 Antibiotic prophylaxis before PEG insertion is the standard of care in the United States and is recommended by corresponding guidelines. 5 In accordance with European guidelines, antimicrobial prophylaxis was not performed in this patient. Recent meta-analyses, however, were able to show that PEG site infections can be reduced significantly with a systemic antimicrobial prophylaxis. 6, 7 Based on this information, our current departmental policy is now to routinely administer prophylactic antibiotics before PEG.
Here, we experienced a very unusual case of PEG site infection. First, we never experienced a visible skin necrosis after PEG placement before, and no previous cases have been reported in the literature. Second, an infection with gas-producing microbes following PEG placement has not been described before, although PEG site infections with Candida species have been reported. [8] [9] [10] Theoretically, the emphysema of the abdominal wall could be a consequence of the pneumoperitoneum, which is regularly seen after PEG insertion. But in this patient, the emphysema could be detected only within the necrotic skin area. In view of the fact that Candida belongs to the yeast group of fungal microbes, which produce carbon dioxide from glucose, 11 we presume that the Candida infection itself might be the cause of the skin emphysema in the necrotic area. Although emphysematous skin infections due to Candida are rarely discribed, 12 there are several case reports of other emphysematous infections caused by Candida, such as emphysematous pyelonephritis. 13 Several studies have suggested that transfer of oral microbial colonization into the puncture wound is a common source of PEG site infections. 14, 15 Especially diabetics and patients with poor oral hygiene show higher rates of Candida colonization and infections. 16 In our case, no obvious infection of the oral and esophageal mucosa or the skin of the trunk was detected, even though diabetes and heavy weight loss might have induced immunosuppression with an increased likelihood of a mycotic colonization or infection. Nevertheless, in our case, either transfer of oral microbial colonization or local skin microbial colonization at the PEG site are the most likely etiologies of the infection. Another potential contributing factor to PEG site infections and skin necrosis is excessive compression of the abdominal wall skin with the external bolster. 17 The standard of care in our department is the fixation of the external bolster without pressure and at a distance of 0.5 to 1.0 cm from the abdominal wall. In addition, the compression would hardly explain a necrosis developing on the sixth day after PEG placement. Thus, tissue compression is not a probable cause of skin necrosis in this patient. As some other studies reported necrotizing infections in connection with Candida in different regions of the body, 18, 19 we suspect a necrotizing candidiasis also in this case.
In conclusion, we learned from this case that PEG site infections can be lethal and that in the case of a PEG site infection not responding to current antimicrobial treatment, a Candida infection should also be considered.
